
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

33
7 

10
9

A
2

��&��
�������
�
(11) EP 2 337 109 A2

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
22.06.2011 Bulletin 2011/25

(21) Application number: 09820737.6

(22) Date of filing: 13.10.2009

(51) Int Cl.:
H01M 2/04 (2006.01)

(86) International application number: 
PCT/KR2009/005868

(87) International publication number: 
WO 2010/044587 (22.04.2010 Gazette 2010/16)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HR HU IE IS IT LI LT LU LV MC MK MT NL NO PL 
PT RO SE SI SK SM TR
Designated Extension States: 
AL BA RS

(30) Priority: 14.10.2008 KR 20080100647

(71) Applicant: LG Chem, Ltd.
Youngdungpo-gu
Seoul 150-721 (KR)

(72) Inventors:  
• YOON, Seogjin

Cheongwon-gun
Chungcheongbuk-do 363-883 (KR)

• MOON, Ki Eob
Seoul 121-012 (KR)

• KIM, Jung-Hwan
Seoul 137-949 (KR)

(74) Representative: HOFFMANN EITLE
Patent- und Rechtsanwälte 
Arabellastraße 4
81925 München (DE)

(54) SECONDARY BATTERY PACK

(57) Disclosed herein is a secondary battery pack
including a battery cell having an electrode assembly of
a cathode/separator/anode structure mounted in a bat-
tery case together with an electrolyte in a sealed state,
an insulative mounting member having openings,
through which electrode terminals of the battery cell are
exposed to the outside, the insulative mounting member
being configured to have a structure in which a safety
element is mounted to the top of the insulative mounting
member, the insulative mounting member being dis-
posed in direct contact with the top of the battery cell,

and an insulative cap coupled to the top of the battery
cell so that the insulative cap surrounds the insulative
mounting member in a state in which the safety element
is mounted to the insulative mounting member, wherein
the battery case is provided at the top thereof with a cou-
pling groove, and the insulative cap is provided at the
bottom thereof with a coupling protrusion formed in a
shape corresponding to the coupling groove, the coupling
of the insulative cap to the battery cell being achieved by
the insertion of the coupling protrusion into the coupling
groove.
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Description

[TECHNICAL FIELD]

[0001] The present invention relates to a secondary battery pack, and, more particularly, to a secondary battery pack
including a battery cell having an electrode assembly of a cathode/separator/anode structure mounted in a battery case
together with an electrolyte in a sealed state, an insulative mounting member having openings, through which electrode
terminals of the battery cell are exposed to the outside, the insulative mounting member being configured to have a
structure in which a safety element is mounted to the top of the insulative mounting member, the insulative mounting
member being disposed in direct contact with the top of the battery cell, and an insulative cap coupled to the top of the
battery cell so that the insulative cap surrounds the insulative mounting member in a state in which the safety element
is mounted to the insulative mounting member, wherein the battery case is provided at the top thereof with a coupling
groove, and the insulative cap is provided at the bottom thereof with a coupling protrusion formed in a shape corresponding
to the coupling groove, the coupling of the insulative cap to the battery cell being achieved by the insertion of the coupling
protrusion into the coupling groove.

[BACKGROUND ART]

[0002] As mobile devices have been increasingly developed, and the demand for such mobile devices has increased,
the demand for secondary batteries has also sharply increased. Among such secondary batteries is a lithium secondary
battery exhibiting high energy density and operating voltage and excellent preservation and service-life characteristics,
which has been widely used as an energy source for various electronic products as well as for the mobile devices.
[0003] However, various combustible materials are contained in the lithium secondary battery. As a result, there is a
possibility of danger in that the lithium secondary battery will be heated or explode due to overcharge, overcurrent or
any other external physical impacts. In other words, the lithium secondary battery has low safety. Consequently, a
protection circuit module (PCM) to effectively control an abnormal state of the lithium secondary battery, such as over-
charge, is mounted in the lithium secondary battery in a state in which the PCM is connected to a battery cell of the
lithium secondary battery.
[0004] Generally, it is necessary for safety elements, including the PCM, to be maintained in electrical connection with
electrode terminals of a battery cell and, at the same time, to be electrically isolated from other parts of the battery cell.
Consequently, an insulative mounting member is necessary to achieve such connection, and an adhesive agent is
applied between the battery cell and the insulative mounting member to achieve the coupling between the battery cell
and the insulative mounting member. However, this coupling method may reduce the coupling strength of a battery pack.
An electric short circuit may occur in the battery cell due to reduction of the coupling strength, when external impact is
applied to the battery cell, with the result that the battery cell may catch fire or explode. In other words, safety-related
problems may occur.
[0005] Also, an insulative cap is coupled to the top of the battery cell so that the insulative cap surrounds the insulative
mounting member in a state in which the safety elements are mounted to the insulative mounting member to protect the
battery cell against external impact, to increase the mechanical strength of the members mounted to the top of the battery
cell and to maintain electrical insulation of the battery cell.
[0006] In this case, the coupling between the insulative cap and the top of the battery cell is generally achieved by
bonding. However, this coupling method may also reduce the coupling strength between the battery cell and the insulative
cap like the coupling between the battery cell and the insulative mounting member as described above.
[0007] Consequently, there is a high necessity for technology to secure stable coupling strength between the battery
cell and the insulative cap.

[DISCLOSURE]

[TECHNICAL PROBLEM]

[0008] Therefore, the present invention has been made to solve the above problems, and other technical problems
that have yet to be resolved.
[0009] As the result of a variety of extensive and intensive studies and experiments to solve the problems as described
above, the inventors of the present application have found that, when a secondary battery pack is configured by coupling
an insulative cap to the top of a battery cell through a specific coupling structure between the insulative cap and the
battery cell, an assembly process of the secondary battery pack is greatly simplified and, at the same time, the coupling
strength between the battery cell and the insulative cap is stably maintained.
[0010] Therefore, it is an object of the present invention to provide a secondary battery pack wherein an insulative
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cap is coupled to the top of a battery cell through a specific coupling structure between the battery cell and the insulative
cap.

[TECHNICAL SOLUTION]

[0011] In accordance with one aspect of the present invention, the above and other objects can be accomplished by
the provision of a secondary battery pack including a battery cell having an electrode assembly of a cathode/separator/
anode structure mounted in a battery case together with an electrolyte in a sealed state, an insulative mounting member
having openings, through which electrode terminals of the battery cell are exposed to the outside, the insulative mounting
member being configured to have a structure in which a safety element is mounted to the top of the insulative mounting
member, the insulative mounting member being disposed in direct contact with the top of the battery cell, and an insulative
cap coupled to the top of the battery cell so that the insulative cap surrounds the insulative mounting member in a state
in which the safety element is mounted to the insulative mounting member, wherein the battery case is provided at the
top thereof with a coupling groove, and the insulative cap is provided at the bottom thereof with a coupling protrusion
formed in a shape corresponding to the coupling groove, the coupling of the insulative cap to the battery cell being
achieved by the insertion of the coupling protrusion into the coupling groove.
[0012] As described above, the secondary battery pack according to the present invention includes the battery cell,
in which the electrode assembly is mounted, the insulative mounting member, to the top of which the safety element is
mounted in a state in which the insulative mounting member is disposed in tight contact with the top of the battery cell,
and the insulative cap, which is coupled to the top of the battery cell. The coupling between the top of the battery cell
and the insulative cap is achieved by the insertion of the coupling protrusion into the coupling groove corresponding to
the coupling protrusion.
[0013] Generally, the coupling of the insulative cap to the battery case is achieved by bonding as previously described.
However, this coupling method may reduce the coupling strength of the battery pack. Also, the maintenance of the
battery pack is not easy.
[0014] In the secondary battery pack according to the present invention, on the other hand, coupling of the insulative
cap to the battery case is achieved by the mechanical coupling between and the coupling grooves of the battery case
and the coupling protrusion of the insulative cap. Consequently, a manufacturing process of the battery pack is simplified,
thereby reducing manufacturing cost and achieve easy maintenance of the battery pack.
[0015] Also, the contact interface between the narrow and long coupling groove formed at the top of the battery case
and the coupling protrusion of the insulative cap is increased, and therefore, the coupling force between the coupling
protrusion and the coupling groove is further increased.
[0016] The coupling groove may be formed at the top of the battery case so that the coupling groove is spaced a
predetermined distance from the outer circumference of the top of the battery case in a state in which the coupling groove
is parallel to the outer circumference of the top of the battery case. For example, the coupling groove may be formed
partially or wholly at regions of the top of the battery case excluding a protruding terminal, an electrolyte injection port
and a nickel clad member disposed at the top of the battery cell.
[0017] In the above structure, the distance may be, for example, 2 to 10% of the width of the top of the battery cell at
a region of the top of the battery cell where the coupling groove does not interfere with the protruding terminal, the
electrolyte injection port and the nickel clad member disposed at the top of the battery cell as described above.
[0018] The coupling groove may be formed in a planar narrow and long straight shape or in a planar narrow and long
’=’ shape. In a case in which the coupling groove is formed in the shape of a railroad track, an example of the ’=’ shape,
the contact interface between the coupling groove and the coupling protrusion is increased as compared with a case in
which the coupling groove is formed in a straight shape.
[0019] The structure of the coupling groove is not particularly restricted so long as the coupling groove is formed at
the top of the battery case so that the coupling groove has a depth sufficient for the coupling protrusion of the insulative
cap to be easily coupled into the coupling groove. For example, the coupling groove may be formed at the top of the
battery case so that the coupling groove has a depth equivalent to 10 to 70% of the thickness of the battery case.
[0020] If the depth of the coupling groove is less than 10% of the thickness of the battery case, it is difficult to achieved
desired coupling force between the battery case and the insulative cap. If the depth of the coupling groove is more than
70% of the thickness of the battery case, on the other hand, the mechanical strength of the battery case is reduced.
[0021] The coupling protrusion may be formed at the bottom of the insulative cap so that the coupling protrusion has
a size corresponding to the depth of the coupling groove for the coupling protrusion to be disposed in tight contact with
the bottom of the coupling groove.
[0022] It is required for the battery case to be easily manufactured and to exhibit a mechanical strength greater than
a predetermined level. For this reason, the battery case may be a metal container, preferably an aluminum container.
[0023] The insulative mounting member is configured to have a structure in which the safety element is mounted to
the top of the insulative mounting member. The insulative mounting member is formed of an insulative material and is
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disposed in direct contact with the top of the battery cell. In a preferred example, the insulative mounting member may
have a smaller size than the top of the battery cell, and the insulative mounting member may be provided with a first
opening, through which the first electrode terminal of the battery cell is exposed to the outside, formed at the middle
thereof and a second opening, through which a portion (the second electrode terminal) of the top of the battery cell is
exposed to the outside, spaced a predetermined distance from the first opening. Also, opposite ends of the insulative
mounting member may protrude upward by a predetermined height so that the safety element can be stably coupled to
the top of the insulative mounting member.
[0024] That is, since the insulative mounting member has a smaller size than the top of the battery cell, the insulative
cap may be easily coupled to the top of the battery cell so that the insulative cap surrounds the insulative mounting
member in a state in which the insulative mounting member is mounted to the top of the battery cell.
[0025] The safety element may include a rectangular protection circuit module (PCM) having a protection circuit to
control the overcharge, overdischarge and overcurrent of the battery cell and a pair of connecting members electrically
connected to the protection circuit, which is mounted to the bottom of the rectangular protection circuit module. For
example, the safety element may be one or more selected from a group consisting of a positive temperature coefficient
(PTC) element, a fuse and a protection circuit board.
[0026] According to circumstances, the safety element may include the PTC element and the protection circuit board.
One end of the PTC element may be connected to the first electrode terminal of the battery cell, the other end of the
PTC element may be connected to the protection circuit board, and the second electrode terminal of the battery cell
may be connected to the protection circuit board.
[0027] For example, the electrical connection (a) between the PTC element and the protection circuit board and the
electrical connection (b) between the second electrode terminal of the battery cell and the protection circuit board may
be achieved by variable connecting members. In particular, a connecting member for the electrical connection (a) and
a connecting member for the electrical connection (b) may be coupled to the protection circuit board, and then the
connecting members may be coupled to the respective electrode terminals of the battery cell.
[0028] The connecting members are not particularly restricted so long as the connecting members are made of a
variable conductive material. Preferably, each of the connecting members is formed of a nickel plate.
[0029] The connecting members may be coupled to the electrode terminals of the battery cell, in a state in which the
protection circuit board is placed on the top of the battery cell so that the angle between the protection circuit board and
the top of the battery cell is approximately 90 degrees or more, and the variable connecting members may be bent so
that the protection circuit board is mounted to the insulative mounting member in a state in which the protection circuit
board is parallel to the top of the battery cell. Consequently, the connecting members may be coupled to the protection
circuit board so that the bent portions of the connecting members are directed to the same side.
[0030] For example, the nickel plates may be coupled to the electrode terminals by spot welding, in a state in which
the plate-shaped PCM is located so that the PCM is perpendicular to the top of the battery cell, and the nickel plates
may be bent and coupled to each other so that the PCM is mounted to the insulative mounting member in a state in
which the PCM is in parallel to the top of the battery cell.
[0031] The coupling between the coupling groove and the coupling protrusion is achieved in the longitudinal direction
of the battery cell with the result that the coupling groove and the coupling protrusion may be more easily separated
from each other by the longitudinal tensile force than impact applied to the battery cell in the direction perpendicular to
the battery cell. For this reason, the coupling protrusion may be inserted into the coupling groove, after an adhesive
agent is injected into the coupling groove, to solve the above-mentioned problem.
[0032] According to circumstances, an adhesive agent may be further applied to the top of the battery cell or the
bottom of the insulative cap so as to increase the coupling strength between the coupling groove and the coupling
protrusion.
[0033] The insulative cap may extend downward by a predetermined length sufficient for at least a portion of the
insulative cap to surround the outside of the top of the battery cell in a state in which the insulative cap is mounted to
the battery cell.
[0034] For example, the downward extending portion of the insulative cap may be coupled to the outside of the top
of the battery cell by bonding or mechanical coupling.
[0035] The secondary battery pack may further include another insulative cap (bottom cap) coupled to the bottom of
the battery cell in addition to the insulative cap coupled to the top of the battery cell. Also, the secondary battery pack
may further include a sheathing film attached to the outside of the battery case of the battery cell. As a result, it is possible
to protect the battery cell against external impact and to maintain the electrical insulation of the battery pack.
[0036] Preferably, the sheathing film is attached to the outside of the battery case of the battery cell so that the
sheathing film surrounds the downward extending portion of the insulative cap.
[0037] In the secondary battery pack according to the present invention, any battery cells may be used in various
manners irrespective of the kind and shape of the battery cells. A prismatic lithium secondary battery cell is preferably used.
[0038] In accordance with another aspect of the present invention, there is provided a secondary battery pack wherein
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coupling force between a battery case and an insulative mounting member is increased. Specifically, the secondary
battery pack includes a battery cell having an electrode assembly of a cathode/separator/anode structure mounted in a
battery case together with an electrolyte in a sealed state, an insulative mounting member having openings, through
which electrode terminals of the battery cell are exposed to the outside, the insulative mounting member being configured
to have a structure in which a safety element is mounted to the top of the insulative mounting member, the insulative
mounting member being disposed in direct contact with the top of the battery cell, and an insulative cap coupled to the
top of the battery cell so that the insulative cap surrounds the insulative mounting member in a state in which the safety
element is mounted to the insulative mounting member, wherein the battery case is provided at the top thereof with at
least one coupling groove, and the insulative mounting member is provided at the bottom thereof with at least one
coupling protrusion formed in a shape corresponding to the at least one coupling groove, the coupling of the insulative
mounting member to the battery cell being achieved by the insertion of the at least one coupling protrusion into the at
least one coupling groove.
[0039] The contact interface between the coupling groove formed at the top of the battery case and the coupling
protrusion formed at the insulative mounting member is increased, and therefore, the coupling force between the coupling
groove and the coupling protrusion is further increased.
[0040] The structure of the coupling groove is not particularly restricted so long as the coupling force between the
coupling protrusion of the insulative mounting member and the coupling groove is increased. For example, the coupling
groove may be formed in a planar straight shape, in a planar cross shape or in a planar oval shape in which the contact
interface between the coupling groove and the coupling protrusion is further increased.
[0041] In this case, the coupling groove may be formed at the top of the electrode terminal upwardly exposed from
the top of the battery case. Specifically, the coupling groove may be formed a region of the top of the battery case where
the coupling groove does not interfere with a protruding terminal, an electrolyte injection port and a nickel clad member
disposed at the top of the battery case.
[0042] According to circumstances, both the coupling groove for coupling of the insulative cap to the battery case and
the coupling groove for coupling of the insulative mounting member to the battery case may be formed at the top of the
battery case.

[BRIEF DESCRIPTION OF THE DRAWINGS]

[0043] The above and other objects, features and other advantages of the present invention will be more clearly
understood from the following detailed description taken in conjunction with the accompanying drawings, in which:

FIG. 1 is an exploded perspective view illustrating a secondary battery pack according to an embodiment of the
present invention;

FIG. 2 is a partial perspective view illustrating the top of a battery cell of FIG. 1;

FIG. 3 is a perspective view illustrating an insulative mounting member, which will be mounted to the top of the
battery cell of FIG. 1;

FIG. 4 is a partial perspective view illustrating the top of a battery cell according to another embodiment of the
present invention;

FIG. 5 is a partial typical view illustrating a state in which an insulative cap is mounted to the top of the battery cell
of FIG. 4;

FIG. 6 is a perspective view illustrating a state in which the insulative cap of FIG. 5 is mounted to the top of the
battery cell of FIG. 4;

FIG. 7 is a partial typical view illustrating a state in which an insulative cap is mounted to the top of a battery cell
according to a modified embodiment of the present invention;

FIG. 8 is a partial perspective view illustrating the top of a battery cell according to another embodiment of the
present invention;

FIG. 9 is a perspective view illustrating an insulative mounting member, which will be mounted to the top of the
battery cell of FIG. 7;
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FIG. 10 is a perspective view illustrating a secondary battery pack manufactured according to the embodiment of
FIG. 5;

FIG. 11 is a photograph illustrating an experimental process performed according to Experimental Example 1 of the
present invention; and

FIG. 12 is a photograph illustrating an experimental process performed according to Experimental Example 2 of the
present invention.

[BEST MODE]

[0044] Now, preferred embodiments of the present invention will be described in detail with reference to the accom-
panying drawings. It should be noted, however, that the scope of the present invention is not limited by the illustrated
embodiments.
[0045] FIG. 1 is an exploded perspective view typically illustrating a secondary battery pack according to an embodiment
of the present invention, FIG. 2 is a partial perspective view typically illustrating the top of a battery cell of FIG. 1, and
FIG. 3 is a perspective view typically illustrating an insulative mounting member mounted to the top of the battery cell
of FIG. 1.
[0046] Referring to these drawings, a secondary battery pack 500 includes s battery cell 100, an insulative mounting
member 200, safety elements such as a protection circuit board 310 and a positive temperature coefficient (PTC) element
320, insulative top and bottom caps 400 and 410, and a sheathing film 140.
[0047] The battery cell 100 is constructed in a structure in which an electrode assembly of a cathode/separator/anode
structure is mounted in a prismatic metal container together with an electrolyte in a sealed state. Straight type coupling
grooves 110 are formed at the top of the battery cell 100 so that the insulative mounting member 200 is coupled to the
battery cell 100 through the coupling grooves 110.
[0048] The insulative mounting member 200 has openings, through which electrode terminals 120 and 130 of the
battery cell 100 are exposed to the outside. Opposite ends of the insulative mounting member 200 protrude upward by
a predetermined height so that the safety elements, such as the protection circuit board 310 and the PTC element 320,
can be stably coupled to the top of the insulative mounting member 200. The insulative mounting member 200 is mounted
to the top of the battery cell 100 in a state in which the insulative mounting member 200 is in direct contact with the top
of the battery cell 100. Also, straight type coupling protrusions 210, corresponding to the coupling grooves formed at
the top of the battery cell 100, are formed at the bottom of the insulative mounting member 200.
[0049] The insulative top cap 400 is coupled to the top of the battery cell 100 so that the insulative top cap 400
surrounds the insulative mounting member 200 in a state in which the safety elements are coupled to the top of the
insulative mounting member 200. The insulative top cap 400 extends downward by a predetermined length sufficient to
surround the outside of the top of the battery cell 100. A warranty label 420 is attached to one side of the top of the
insulative top cap 400.
[0050] The insulative bottom cap 410 is attached to the bottom of the battery cell 100 by an adhesive bottom cap tape
411. The outer circumference of the battery cell 100 is surrounded by the insulative sheathing film 140.
[0051] Hereinafter, the top of the battery cell of FIG. 1 and the insulative mounting member 200, which will be mounted
to the top of the battery cell, will be described in more detail with reference to FIGS. 2 and 3.
[0052] Referring to FIG. 2, an anode terminal 120 protrudes from the middle of the top of the battery cell 100, and a
battery case constitutes a cathode. The anode terminal 120 is electrically insulated from the battery case by an insulative
member 121. Consequently, a cathode terminal 130 is formed by attaching a nickel clad member to a predetermined
region of the top of the battery cell 100. The coupling grooves 110 are formed at the top of the battery cell 100 so that
the coupling protrusions 210 (FIG. 3) of the insulative mounting member 200 (see FIG. 1) are coupled into the coupling
grooves 110.
[0053] Referring to FIG. 3, the insulative mounting member 200 has a smaller size than the top of the battery cell 100.
The insulative mounting member 200 is provided at the middle thereof with a first opening 201, through which the anode
terminal 120 (see FIG. 2) of the battery cell 100 is exposed to the outside. Also, a second opening 202, through which
a portion (the cathode terminal 130 (see FIG. 2)) of the top of the battery cell 100 is exposed to the outside, is formed
at the insulative mounting member 200 so that the second opening 202 is spaced a predetermined distance from the
first opening 201. Opposite ends 220 of the insulative mounting member 200 protrude upward by a predetermined height
so that the safety elements can be stably coupled to the top of the insulative mounting member 200.
[0054] Also, the coupling protrusions 210, corresponding to the coupling grooves 110 (FIG. 2) formed at the top of
the battery cell 100, are formed at the bottom of the insulative mounting member 200. The coupling protrusions 210 are
coupled into the coupling grooves 110 formed at the top of the battery cell 100, thereby achieving the mechanical coupling
between the insulative mounting member 200 and the battery cell 100.
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[0055] FIG. 4 is a partial perspective view illustrating the top of a battery cell according to another embodiment of the
present invention.
[0056] Referring to FIG. 4, narrow and long coupling grooves 150 are formed at the top of a battery case 100a generally
in the shape of a railroad track so that each of the coupling grooves 150 is spaced a distance w equivalent to 2% of the
width W of the top of the battery cell from the outer circumference of the top of the battery case 110a in a state in which
the coupling grooves 150 are parallel to the outer circumference of the top of the battery case 110a.
[0057] Also, the coupling grooves 150 are formed at regions of the top of the battery case 110a where the coupling
grooves 150 do not interfere with an anode terminal 120, a cathode terminal 130, which is a nickel clad member, and
an electrolyte injection port 122 disposed at the top of the battery case 110a.
[0058] FIG. 5 is a partial typical view illustrating a state in which an insulative cap is mounted to the top of the battery
cell of FIG. 4, and FIG. 6 is a perspective view typically illustrating a state in which the insulative cap of FIG. 5 is mounted
to the top of the battery cell of FIG. 4.
[0059] Referring to FIG. 5, an insulative cap 400a is provided at the bottom thereof with coupling protrusions 406,
formed in a shape corresponding to the coupling grooves 150 of FIG. 4 , i.e. in a ’=’ shape, extending in the longitudinal
direction L of the top of the battery cell.
[0060] Also, coupling grooves 404 are formed at the top of a battery case so that each of the coupling grooves 404
has a depth d equivalent to approximately 50% of the thickness D of the battery case.
[0061] Referring to FIG. 6 together with FIG. 5, the coupling protrusions 406 of the insulative cap 400a are coupled
into the coupling grooves 404 formed at the top of the battery cell 100a so that the insulative cap 400a surrounds the
insulative mounting member 200 (FIG. 1) in a state in which safety elements (not shown) are disposed on the insulative
mounting member 200, thereby achieving mechanical coupling between the insulative cap 400a and the battery cell 100.
[0062] FIG. 7 is a partial typical view illustrating a state in which an insulative cap is mounted to the top of a battery
cell according to a modified embodiment of the present invention.
[0063] Referring to FIG. 7 together with FIG. 5, the width of each coupling groove 152 formed at the top of a battery
case is greater than that of each of the coupling grooves 404 of FIG. 5.
[0064] FIG. 8 is a partial perspective view typically illustrating the top of a battery cell according to another embodiment
of the present invention, and FIG. 9 is a perspective view typically illustrating an insulative mounting member, which will
be mounted to the top of the battery cell of FIG. 7.
[0065] Referring first to FIG. 8, two straight type coupling grooves 164 and a cross type coupling groove 162 are
formed at regions of the top of a battery case 110b where the straight type coupling grooves 164 and the cross type
coupling groove 162 do not interfere with an anode terminal 120, a cathode terminal 130, which is a nickel clad member,
and an electrolyte injection port 122 disposed at the top of the battery case 110b.
[0066] Referring now to FIG. 9, an insulative mounting member 200a is provided at the bottom thereof with two straight
type coupling protrusions corresponding to the coupling grooves 164 of FIG. 8 and a cross type coupling protrusions
corresponding to the coupling groove 162 of FIG. 8.
[0067] FIG. 10 is a perspective view typically illustrating a secondary battery pack manufactured according to the
embodiment of FIG. 5.
[0068] Referring to FIG. 10, a secondary battery pack 500a is configured so that the remaining parts of the secondary
battery pack 500a, excluding external input and output terminal parts, are electrically insulated from the outside by the
insulative cap 400a, the sheathing film 140, and the bottom cap (not shown), in a state in which the safety elements and
the insulative mounting member are mounted to the top of the battery cell.
[0069] The shape, position, and number of the coupling grooves, formed at the top of the battery cell, and the coupling
protrusions corresponding to the coupling grooves may be variously changed based on the above description within the
scope of the present invention.
[0070] Hereinafter, an example of the present invention will be described in more detail. It should be noted, however,
that the scope of the present invention is not limited by the illustrated example.

[Example 1]

[0071] Slurry, prepared by mixing lithium cobalt oxide, PVdf and a conducting agent in a generally known composition
ratio, was coated on an aluminum current collector to manufacture a cathode. Slurry, prepared by mixing graphite, PVdf
and a conducting agent in a generally known composition ratio, was coated on a copper current collector to manufacture
an anode.
[0072] A separator cut so as to have a size slightly greater than that of the cathode and the anode was disposed
between the cathode and the anode to manufacture an electrode assembly. The manufactured electrode assembly was
mounted in a prismatic aluminum battery container. A battery container cover was mounted to the battery container,
and an electrolyte was injected into the battery case through an electrolyte injection port to manufacture a battery cell.
[0073] An insulative mounting member was mounted to the top of the battery cell configured as shown in FIG. 4, and
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safety elements were connected to the insulative mounting member. Subsequently, coupling protrusions formed at the
bottom of an insulative cap were coupled into coupling grooves formed at the top of the battery case in a state in which
a adhesive agent is applied to coupling grooves so that the insulative cap were mounted to the top of the battery cell.
[0074] Subsequently, an insulative bottom cap was coupled to the bottom of the battery cell, and the outer circumference
of the battery cell was covered by a sheathing film, to manufacture a secondary battery pack as shown in FIG. 10.

[Comparative Example 1]

[0075] A secondary battery pack was manufactured in the same manner as Example 1 except that the insulative cap
was coupled to the battery cell by a adhesive agent applied between the battery cell and the insulative cap without
forming the coupling grooves and the coupling protrusions at the top of the battery cell and at the bottom of the insulative
cap.

[Experimental Example 1]

[0076] Bending tests were carried out on 20 battery packs manufactured according to Example 1 and 20 battery packs
manufactured according to Comparative Example 1 to measure the coupling strength between the battery cell of each
of the battery packs and the insulative cap coupled to the battery cell (See FIG. 11). That is, load applied to the middle
of each of the battery packs was gradually increased in a state in which the insulative top cap and the insulative bottom
cap of each of the battery packs were fixed to measure the magnitudes of the load when the battery packs broke. The
experiment results are indicated in Table 1 below.

[0077] As can be seen from Table 1 above, the coupling force of the battery packs manufactured according to the
example of the present invention was greatly increased as compared with the coupling force of the battery packs
manufactured according to Comparative Example 1.
[0078] That is, when a load of 35 kgf or less was applied to the battery packs manufactured according to Comparative
Example 1, the battery packs broke. Most of the battery packs broke even when a load of less than 30 kgf was applied
to the battery packs. On the contrary, only when a load of 50 kgf or more was applied to the battery packs manufactured
according to Example 1, the battery packs broke. Some of the battery packs withstood even a load of 55 kgf. This is
because, for the battery packs manufactured according to Comparative Example 1, the separation between the battery
cells and the corresponding insulative caps occurred when impact having a magnitude exceeding the adhesive force of
the adhesive agent used to couple the battery cells and the corresponding insulative caps was applied to the battery
packs, whereas, for the battery packs manufactured according to Example 1, the coupling force between the battery
cells and the corresponding insulative caps was greatly increased by the mechanical coupling between the coupling
protrusions and the corresponding coupling grooves even when only a relatively small amount of an adhesive agent
was used or an adhesive agent was not used.

[Experimental Example 2]

[0079] Twist tests were carried out on 20 battery packs manufactured according to Example 1 and 20 battery packs
manufactured according to Comparative Example 1 to measure the coupling strength between the battery cell of each
of the battery packs and the insulative mounting member coupled to the battery cell (See FIG. 12). That is, external
force was applied to the insulative bottom cap of each of the battery packs in one direction in a state in which the insulative
top cap of each of the battery packs was fixed so that the insulative bottom cap of each of the battery packs was twisted.
At this time, the external force was gradually increased to measure the magnitudes of the external force when the

<TABLE 1>

Breaking load (kgf) Example 1 Comparative Example 1

25 or less 0 6

25 to 30 0 12

30 to 35 0 2

45 to 50 0 -

50 to 55 12 -

55 or more 8 -
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separation between the battery cell of each of the battery packs and the insulative cap coupled to the top of the battery
cell occurred. The experiment results are indicated in Table 2 below.

[0080] As can be seen from Table 2 above, the coupling force of the battery packs manufactured according to the
example of the present invention was greatly increased as compared with the coupling force of the battery packs
manufactured according to Comparative Example 1.
[0081] That is, when an external force of 25 kg.cm or less was applied to the battery packs manufactured according
to Comparative Example 1, the battery packs broke. On the contrary, only when an external force of 40 kg.cm or more
was applied to the battery packs manufactured according to Example 1, the battery packs broke. This is because, for
the battery packs manufactured according to Comparative Example 1, the coupling between the battery cells and the
corresponding insulative caps was accomplished by only the adhesive agent, whereas, for the battery packs manufac-
tured according to Example 1, the coupling between the battery cells and the corresponding insulative caps was accom-
plished by the mechanical coupling between the coupling protrusions and the corresponding coupling grooves. Especially,
the coupling force of the battery packs manufactured according to Example 1 was greatly increased when twisting force
was applied to the battery packs.

[INDUSTRIAL APPLICABILITY]

[0082] As is apparent from the above description, the assembly process of the secondary battery pack according to
the present invention is greatly simplified. Also, the coupling strength between the battery cell and the insulative cap is
stably maintained.
[0083] Although the preferred embodiments of the present invention have been disclosed for illustrative purposes,
those skilled in the an will appreciate that various modifications, additions and substitutions are possible, without departing
from the scope and spirit of the invention as disclosed in the accompanying claims.

Claims

1. A secondary battery pack comprising:

a battery cell having an electrode assembly of a cathode/separator/anode structure mounted in a battery case
together with an electrolyte in a sealed state;
an insulative mounting member having openings, through which electrode terminals of the battery cell are
exposed to the outside, the insulative mounting member being configured to have a structure in which a safety
element is mounted to the top of the insulative mounting member, the insulative mounting member being
disposed in direct contact with the top of the battery cell; and
an insulative cap coupled to the top of the battery cell so that the insulative cap surrounds the insulative mounting
member in a state in which the safety element is mounted to the insulative mounting member, wherein
the battery case is provided at the top thereof with a coupling groove, and the insulative cap is provided at the
bottom thereof with a coupling protrusion formed in a shape corresponding to the coupling groove, the coupling
of the insulative cap to the battery cell being achieved by the insertion of the coupling protrusion into the coupling
groove.

2. The secondary battery pack according to claim 1, wherein the coupling groove is formed at the top of the battery

<TABLE 2>

Breaking torque (kg.cm) Example 1 Comparative Example 1

20 or less 0 15

20 to 25 0 5

25 to 30 0 -

30 to 35 0 -

35 to 40 0 -

40 to 45 11 -

45 or more 9 -



EP 2 337 109 A2

10

5

10

15

20

25

30

35

40

45

50

55

case so that the coupling groove is spaced a predetermined distance from the outer circumference of the top of the
battery case in a state in which the coupling groove is parallel to the outer circumference of the top of the battery case.

3. The secondary battery pack according to claim 2, wherein the distance is 2 to 10% of the width of the top of the
battery cell.

4. The secondary battery pack according to claim 1, wherein the coupling groove is formed in a planar narrow and
long straight shape or in a planar narrow and long ’=’ shape.

5. The secondary battery pack according to claim 1, wherein the coupling groove is formed at the top of the battery
case so that the coupling groove has a depth equivalent to 2 to 50% of the thickness of the battery case.

6. The secondary battery pack according to claim 1, wherein the coupling protrusion is formed at the bottom of the
insulative cap so that the coupling protrusion has a size corresponding to the depth of the coupling groove.

7. The secondary battery pack according to claim 1, wherein the battery case is a metal container.

8. The secondary battery pack according to claim 1, wherein the insulative mounting member has a smaller size than
the top of the battery cell, and the insulative mounting member is provided with a first opening, through which the
first electrode terminal of the battery cell is exposed to the outside, formed at the middle thereof and a second
opening, through which a portion (the second electrode terminal) of the top of the battery cell is exposed to the
outside, spaced a predetermined distance from the first opening.

9. The secondary battery pack according to claim 8, wherein opposite ends of the insulative mounting member protrude
upward by a predetermined height.

10. The secondary battery pack according to claim 1, wherein the safety element is one or more selected from a group
consisting of a positive temperature coefficient (PTC) element, a fuse and a protection circuit board.

11. The secondary battery pack according to claim 1 or 10, wherein the safety element comprises a PTC element and
a protection circuit board, one end of the PTC element is connected to the first electrode terminal of the battery cell,
the other end of the PTC element is connected to the protection circuit board, and the second electrode terminal of
the battery cell is connected to the protection circuit board.

12. The secondary battery pack according to claim 1, wherein an adhesive agent is injected into the coupling groove
before the coupling protrusion is inserted into the coupling groove.

13. The secondary battery pack according to claim 1, wherein the insulative cap extends downward by a predetermined
length sufficient for at least a portion of the insulative cap to surround the outside of the top of the battery cell in a
state in which the insulative cap is mounted to the battery cell.

14. The secondary battery pack according to claim 1, further comprising a sheathing film attached to the outside of the
battery case.

15. The secondary battery pack according to claim 14, wherein the sheathing film is attached to the outside of the battery
case so that the sheathing film surrounds the downward extending portion of the insulative cap.

16. The secondary battery pack according to claim 1, wherein the battery cell is a prismatic lithium secondary battery cell.

17. A secondary battery pack comprising:

a battery cell having an electrode assembly of a cathode/separator/anode structure mounted in a battery case
together with an electrolyte in a sealed state;
an insulative mounting member having openings, through which electrode terminals of the battery cell are
exposed to the outside, the insulative mounting member being configured to have a structure in which a safety
element is mounted to the top of the insulative mounting member, the insulative mounting member being
disposed in direct contact with the top of the battery cell; and
an insulative cap coupled to the top of the battery cell so that the insulative cap surrounds the insulative mounting
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member in a state in which the safety element is mounted to the insulative mounting member, wherein
the battery case is provided at the top thereof with at least one coupling groove, and the insulative mounting
member is provided at the bottom thereof with at least one coupling protrusion formed in a shape corresponding
to the at least one coupling groove, the coupling of the insulative mounting member to the battery cell being
achieved by the insertion of the at least one coupling protrusion into the at least one coupling groove.

18. The secondary battery pack according to claim 17, wherein the coupling groove is formed in a planar straight shape,
in a planar cross shape or in a planar oval shape.

19. The secondary battery pack according to claim 18, wherein the coupling groove is formed at the top of the electrode
terminal upwardly exposed from the top of the battery case.
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